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IN THE CLAIMS: 

1. (Currently Amended) A method of film deposition ti.r integrated circuit 
fabrication, 

comprising: 

chemisorbing at least one element from a first p scursor on a wafer 

surface; 

chemisoriQlng at least one element from a second p scursor on the wafer 

surface; and 

the at least one element from the first precursor : nd the at least one 
element from the second precursor ro-macted and chemisorbiid to pfevide form a 
tantalum-nitride film. 

2. (Original) The method of claim 1 , wherein the first precu 50r and the 
second precureor are delivered sequentially to form the tantalum-r tride film. 



3. (Cancelled) 

4. (Original) A method of film deposition for integrated ciro. it fabrication, 
comprising: 

chemlsorting a first layer on a substrate, the first ayer selected from a 
first tantalum layer and a first nitride layer; 

chemisorbing a second layer on the first layer, the second layer different 
from the first layer, the second layer selected from a second nitr:le layer and a second 
tantalum layen 

the first layer and the second layer in combinatior providing a tantalum- 
nitride layer; and 

plasma annealing the tantalum-nitride layer to remo . e nitrogen therefrom. 
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5. (Original) The method of claim 4, wherein the plasma am i paling is 
perfomied with a plasma source material chemically non-reactive t : the tantalum-nitride 
layer and having an atomic mass closer to nitrogen than tantalum. 

6. (Previously Presented) The method of claim 4, wherein t e plasma 
annealing is perfomied with plasma source material selected frc n argon (Ar), xenon 
(Xe), helium (He), neon (Ne). hydrogen (HJ, nitrogen (Nz), and combinations thereof. 

7. (Original) The method of claim 4. further comprising seqi. entially 

repeating the chemisorbing of the first layer and the seco ,d layer along with 
interspersed plasma anneals to provide the tantalum-nitride layer. 

8. (Original) The method of claim 4, further comprising seq . lentlally 

repeating the chemisorbing of the first layer and the second layer to provide the 
tantalum-nitride layer. 

9. (Cancelled) 

10. (Cancelled) 

11. (Currently Amended) A method of film deposition For integrated circuit 

fabrication , comprising: 

pmwiding a process system, the bm cess system hai nq a chamben 

Inr^tin q a substrate in the pro cess chamber 

prpvldinq a first reactive tantalu m oontainina cas to I ie chamber; 

f-.^^ nilsorbina a first laver on the s ubstrate at leasi in partial response to 
the first reartive gas, the first laver select ed frgm a first tantalum aver and a first nlW? 
layer conditioning the chamber with at least one of a purge gas o i an eyqcM^tion; 

Pf 9yiding a second reactive gg a to the chamber: am: 
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rhr.misQrbinQ a spr^nd laver on the first laver at Lea ii r in partial response 
In th. ..t^nd rea^tiv. nn. the sec onrl la y nr difforent from the fi j .t iayer, the second 
i^ Y^r selected from ^^c^ond nitrid p l^ver and a second tantalum ijij^ ^^o method o f 
claim 10; wherein the tantalum containing gas is a tantalum bised organc^metallic 
precursor or derivative thereof. 

12. (Original) The method of claim 1 1 , wherein the tantalum i»ased organo- 
metallic precursor is selected from pentaethylmethylamino- tantalum (PEMAT). 
pentadiethylamino^tantalum (PDEAT). pentadimethylamino-tantiium (PDMAT). and 
derivatives thereof. 

13. (Original) The method of claim 1 1 , wherein the tantalum aased organo- 
metallic precursor is selected from Ta(NMe2)5, Ta(NEt2)3, TEi 'DET. and tantalum 
halides. 

1 4. (Original) The method of claim 1 1 , wherein the second r \ lactive gas Is 
a nitrogen containing gas. 

1 5. (Original) The method of claim 1 1 , wherein the nitrogen • containing gas 
is selected from an ammonia (NH3) gas and a nitrogen plasma soi rce gas. 

16. (Previously Presented) A method of film deposition for ir tegrated circuit 
fabrication, comprising: 

providing at least one process system, the at least c le process 

system having a chamber. 

locating a substrate in the chamber; 

providing a tantalum containing gas to the chamber 

chemisorblng a first layer on the substrate at least ir partial 
response to the tantalum containing gas; 

purging the chamber with at least one purge gas; 
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providing a nitrogen containing gas to the chamben 
chemisorbing a second layer on tlie first layer at leasi in partial 
response to the nitrogen containing gas; 

purging the chamber with the at least one purge gas; md 
forming a plasma for annealing the second layer, 

17. (Original) The method of claim 16, further comprising se iuentially 
repeating the chemisorbing of the first layer, the purging of t e chamber and the 
chemisorbing of the second layer to provide multiple tantalum nitrl.: 1 3 sublayers. 

18. (Original) The method of claim 16, wherein the substrate is maintained 
approximately below a thermal decomposition temperature of th-i tantalum containing 
gas for chemisorbing of the first layer. 

1 9. (Original) The method of claim 1 8, wherein the substratu i is maintained 
approximately above the thermal decomposition temperature of tli9 tantalum containing 
gas for the chemisorbing of the first layer. 

20. (Original) The method of claim 18. wherein the purge gc 3 is selected 

from the group of helium (He), neon (Ne), argon (Ar), hydrogen ( b). nitrogen (N2), and 
combinations thereof. 

21 . (Original) The method of claim 20, further comprising pn ivldlng a 
plasma source gas to the chamber for ignition to provide the plasma. 

22. (Original) The method of claim 21 , wherein the plasma i ource gas and 
the at least one purge gas Is argon (Ar). 
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23. (Original) The method of claim 1 8. wherein the nitrogen c: jntalning gas 
is ammonia (NH3). 

24-31. (Cancelled) 

32. (Original) A method of film deposition for integrated drci t fabrication, 
comprising: 

co-reacting a tantalum containing precursor and i! nitrogen containing 
precursor to chemlsorb a first layer on a wafer surface to provide a tantalum-nitride 
layer; and 

plasma annealing the tantalum-nitride layer to removi; nitrogen therefrom. 

33. (Original) The method of claim 32, wherein the plasma tinnealing is 
performed with a plasma source material chemically non-reactive o the tantalum-nitride 
layer and having an atomic mass closer to nftrogen than tantalum. 

34. (Previously Presented) The method of claim 33, wherei'i the plasma 
annealing is performed with plasma source material selected frum argon (Ar). xenon 
pCe), helium (He), hydrogen (Hz), nitrogen (Nz), neon (Ne), and cc:mblnatlons thereof. 

35. (Previously Presented) A method of film deposition for i ' tegrated circuit 
fabrication, comprising: 

providing a wafer to a chamber; 

providing a plasma source gas containing nitrogen 1 : the chamber; 
igniting the plasma source gas to provide a plasma; 
providing a tantalum containing gas to the chamber; and 
co-reacting the tantalum containing gas and the pla • ma to chemlsorb on a 
wafer surface a tantalum-nitride layer. 
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36. (Original) A method of thin film deposition for integrated c rcult 
fabrication, comprising: 

providing a chamber; 

providing a plasma source gas containing nitrogen to he chamber; 
igniting the plasma source gas to provide a plasma; 
chemisorbing a nitrogen layer on a substrate; 
providing a precursor gas containing tantalum to the iihamber; and 
chemisorbing a tantalum layer on the substrate; 

wherein the nitrogen layer and the tantalum layer in iiambination provide a 
tantaium-nitride layer. 

37. (Original) A method of film deposition for integrated circi.it fabrication, 
comprising: 

providing a process system, the process system hav ig a chamber; 
locating a substrate in the process chamber; 
providing a tantalum containing gas to the chamber; 
providing a nitrogen containing gas to the chamber; li nd 
chemisorbing tantalum and nitrogen from the tantali.ii containing gas and 
the nitrogen containing gas to provide a tantalum-nitride layer on t e substrate. 

38. (Original) The method of claim 37, further comprising pi;! sma 
annealing the tantalum-nitride layer. 

39. (Original) The method of claim 37, wherein the tantalun containing gas 
is a tantalum based organo-metallic precursor or a derivative them of. 

40. (Original) The method of claim 39. wherein the tantalun. based organo- 
metallic precursor is selected from pentaethylmethylamin : -tantalum (PEMAT), 
pentadi thylamino-tantalum (PDEAT), pentadimethylamino-tanialum (PDMAT), and 
derivatives thereof. 
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41 . (Original) The method of claim 39 wherein the tantalum I ased organo- 
metallic precursor is selected from Ta(NMe2)5. Ta(NEt2)a. TBIDET. and tantalum 
halides. 

42. (Original) The method of claim 39 wherein the nitrogen ci )ntaining gas 
is ammonia (NH3). 

43. (Original) The method of claim 37, wherein the substrat^i is maintained 
approximately below a thermal decomposition temperature of th; tantalum containing 
gas. 

44. (Original) The method of claim 37, wherein the substrato is maintained 
approximately above a themnal decomposition temperature of this tantalum containing 
gas. 

45. (Previously Presented) A method of forming a ban-ier la:i er structure and 
an interconnect structure for use in Integrated circuit fabrication, o: mprising: 

providing a substrate having a dielectric layer I hereon, wherein the 
dielectric layer has recesses formed to expose portions of a surfans of the substrate; 

forming at least one tantalum-nitride layer on at least portions of the 
dielectric layer and the substrate surface, the at least one tantali n-nitride layer fomned 
using co-reaction chemisorption of tantalum containing and nitrogen containing 
precursor gases; 

etching through portions of the at least one tantalur • -nitride later disposed 
within the recesses; and 

depositing at least one metal at least in part In the n.! cesses; 

wherein the at least on tantalum-nitride layer nitigates migration of 
elements of the at least one metal to the dielectric layer. 
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46. (Original) The method of claim 45. wherein the at least ore metal is 
selected from aluminum (Al). copper (Cu), tungsten (W) or a comb! ■ ation thereof. 

47. (Original) The method of claim 45, wherein the at least o e metal is a 
refractory metal selected from titanium (Ti). tungsten (W), vanadium (V). niobium (Nb), 
tantalum (Ta), zirconium (Zr). hafnium (Hf), chromium (Cr). and m< ybdenum (Mo). 

48-50. (Cancelled) 
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